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AI3STRACT

m’s paperdescribesfire characteristicsand the immediateeffectsof a prescribed, high-intensity burn on a 12.2 hectare portion of a
~wndof Ocalasandpine scrub.The fire teamon the SeminoleDistrict, OcalaNationalForestusedtheBEHAVE fire model to predict
~hcconditionsneededto accomplisha stand-replacementburn. Suitableconditionsaroseon May 11, 1993 with temperature26~Celsius,
rclati~C hunsidity 50%, wind 3 kilometersper hour, and fuel moisture (1-hourfuel) 7%. The areawas burnedby establishinga 40
,,,cterblacklinewith backfiresandthen setting a headfire.The prolific smokeproducedwasnot a problemdueto selectionof proper
atmosphericconditions.Fire intensity wasvariableandaffectedby position andfuel loading, but on averagewastwice as high in the

1ntcrior comparedto the edge.The crownsof nearly all sand pinewere severelyscorched,andall treessubsequentlydied.Twenty-
sc~cnpercentof the preburnsnagswere felled by the fire. Fire eliminatedtheshrub layer and reducedthe litter layer thicknessby
~yt-. The amount of baregroundwas0.1% in control plots and 17% in the burnedarea.Following the burn, light increasedfrom 6
to 17% at groundlevel but only from 16 to 22% at breastheight,becausemostneedlesremainedon the overstorysandpine.

Cijation: Outcalt, KennethW., and CathrynH. Greenberg.1998. A stand-replacementprescribedburn in sandpine scrub.Pages141—
~ in TeresaL. PrudenandLeonardA. Brennan(eds.). Fire in ecosystemmanagement:shifting the paradigmfrom suppressionto
prescription.Tall Timbers Fire EcologyConferenceProceedings.No. 20. Tall TimbersResearchStation,Tallahassee.FL.

INTRODUCTION

The sandpine scrubcommunity is a uniquehabitat
with a suite of speciesthat occur in no other corn-
Inunity (ChristmanandJudd 1990), Maturescrubhas
an overstory of even-agedsand pine (Pinus clausa
lChapm. ex Engelm.jj Vasseyex Sarg.)anda variably
thick understoryof sclerophyllousevergreenshrubs
(Myers 1990). Typical understoryspeciesincludemyr-
tie oak (Quercusmyrttfolia), sand live oak(Q. geini-
tiara), Chapman’soak (Q. c/laprnanii), turkey oak (Q.
Iaevis), rusty lyonia (Lyonia ferruginea), rosemary
(Ceratiola ericoides), scrub palmetto (Sabal eronia),
and saw palmetto (Serenoarepens).Speciesrichness
anddiversity of herbaceousplantsaresignificantly less
In maturestandscomparedto recentlydisturbedareas
(Greenberget al. l995b). The sparsecover of herbs
and grassesthatdo occurin maturescrubhabitatstyp-
ically includebeakrush (Rhynchosporainegalocarpa),
milk peas(Galactia spp.), and broomsedge(Andro-
flagon spp.). Lichens (Ciadonia spp.) form extensive
patcheson the forest floor (Greenberget al. 1995b).

Scrubdominatedby theOcalavariety of sandpine
(Pirms ct’ausa var. clausa D.B. Ward) is nativeto the
central ridge of Florida (Figure ‘1). It is also found on
a stripof old dunesstretchingfrom St. John’s County
SOuth to the northernportion of Dade County on the
east coastand from nearCedar Key south to Naples
on the west coast (Small 1921, Harper 1927, Myers
1990). The largestconcentrationis the interior scrub,
which occupiesabout 101,215 hectareson the Ocala
National Forest (Brendemuehl1990).

Sandpine scrubgrowson deepdroughty infertile
sandsof marineand aeolianorigin. Waterand wind
formed these featuresas sealevels fluctuatedduring
pastglacial and interglacialperiods(Kurz 1942,Laes-
sle 1958, Brooks 1972). Becauseof washingandsort-
ing during,transportand deposition,soil parentmate-
rial wasnearlypurequartzsand(Laessle1958).These
processesproduced soils that are almost‘exclusively
Entisols and mostly Quartzipsamments(Myers 1990)
typified by the Astatula,Lakeland,Paola,andSt. Lucie
soil series.

Becauseground cover is sparse,Ocala sand pine
scrubwill not burn mostof the time.Periodically,ev-
ery 10 to 100 years, usually during a spring drought,
high wind and temperatureresults in a catastrophic
fire. Such fires kill the sandpine overstoryand burn
off the understory(Myers 1990). Heat from intense
tire also opens many serozinousconesin crowns of
sandpine, which releasesseedfor establishmentof the
next stand. Herbaceousspecies,including many en-
demics,also respondrapidly to the disturbanceby in-
vading, resprouting,or germinatingfrom the soil seed
bank (Johnson1982, Hartnettand Richardson1989).

Without high-intensitydisturbance,the sandpine
scn.ib would swz.ceedto xesie oak hamntock(Laessle
1958, Veno 1976) and lose many plant and animal
speciesrequiring young, open scrubsites (Greenberg
etal. 1994, 1 995a, I 995b).Mostof the sandpinescrub
on the OcalaNationalForestis managedfor pulpwood
production by clear-cutting,followed by siteprepara-
tion anddirect seedingof sandpine. Recentresearch
indicatesonly minor differencesin vegetationrecov-
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table 1. Prebum shrubcover and fire intensity for prescribed
~ of mature Ocala sand pinescrub.

P101 Location

2
3
4
5
6

- -..:~ ..Shnjb cover

Edge
Intenor
Edge
Interior
Edge
lnI~rinr

(%) Mean intensity

79
74
92
60
82
80

1.7
4.3
1.3
1.5
1.3

RESULTS AND DISCUSSION

The burn was a successfuloperation.Although it
produceda smokecolumn visible up to 25 kilometers
away, the smoke rosequickly and dispersedrapidly
creating no managementproblems(CusterandThor-
sen 1996). Someminor spotting occurredduring the
backfire stage, but the spots were easily controlled.
This studyshows that high-intensityprescribedburns
can be successfullyimplementedin the interior sand
pine scrubof centralFlorida with careful planning.

Fire intensityvariedwith locationandfuel loading

PLOT I

a

5

Ois~
8,1 0

~ ~‘es~f~

Figure 3. Relativeintensityof fire acrossplots 1 and3 (0 = no
damage,1 = lagtarnished,2 = lower end of lag slightly melted,
3 lower haltof tag melted, 4 75%of the tagmelted, 5
lag completely melted,6 lag andnail melted, 7 = tagand
nail burned completelyoff).
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a
0

Sa
C

Figure 4. Relativeintensityof tire acrossplots4 and5 (0 = no
damage,I = tagtarnished,2 lowerendof tagslightly melted,
3 = lower halt of tag melted,4 75% of the tag melted,5
tag completely melted,6 = tag and nail melted,-7 = tag and
nail burnedcompletelyoff).

within the burnedarea(Table 1). Intensity waslower
in plots 1 and 3 near the edgeand increasedtoward
the northwest as the fire gainedstrength(Figure 3).
Most of plot 5 (Figure 4) was burned with a low-
intensity backfire. Greatestfire intensitieswere in the
interior of the burnedareaas shownby datafrom plots
2 and 6 (Figure5). Plot 4 wasalso in the interior, but
did not burn as intenselyasexpected(Figure4). Most
of plot 4 was on the middle portionof a slope where
conditionsweredrier andthe sparsewoody understory
coveredonly 60% of the plot (Table I). This lower
fuel loading resulted in the lower observedintensity.
Carrington(1996)also reportedhigh variability of fire
temperatureat the soil surfaceduring the burn.

Before prescribedburning thestandhad670 ±54
Ocala sand pines/hectare,77 ± 16 oaks/hectareand
137 ±30 standingsnags/hectarein the overstory.Sand
pine diameterrangedfrom 6 to 30 centimeterswith an
averageof 17.5 ±0.3 centimetersand a meanheight
of 16.8 ±0.4 meters. The oaks had an averagedi-
ameterof 6.4 ±0.6 centimetersanda meanheightof
4.2 ±0.3 meters.The fire felled 27% of the preexist-
ing snagsand 4% of the living oaks greater than 6
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peath of the overstory, creation of new snags,

elitl~ination of the understory,andreductionin the lit-
ter layer significantly7-changedthe structureof this
patch of scrub. The plant community has been
~essfully resetto the beginning point whereearly suc-
cessional plant and animal species requiring open
scrub habitat can again thrive.

We thank the staff of the Seminole RangerDis-

t~Cl. Ocala National Forest,U.S. Departmentof Ag-
riculture, ForestService,for conductingtheprescribed
burn. Dr. Tom Waldrop and Dr. Tom Lloyd provided
valuablereviewsfor manuscriptimprovement.We are
indebted to Patricia A. Outcalt and Liz O’Neill for
help in study installation and datacollection.
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